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Abstract of WO0008378 

The present invention relates to a device 
intended for measuring and for checking without 
causing any damage the material of a duct. This 
device includes a cylindrical support (3) for 
sensors (22) arranged on its periphery, a sealed 
body (2) which is hinged to the support (3) and 
bears information processing means connected 
to the sensors (22), as well as a power supply 
unit. The support (3) is made in the form of a 
series of holders (12) which are connected to 
each other and which are spring-loaded in a 
radial direction. Each holder comprises a 
longitudinal recess (24) in which sensors (22) are 
arranged. The support (3) also comprises a 
sleeve (18) having a diameter slightly larger than 
the inner diameter of the duct (1 ) under test. The 
sleeve (18) is arranged in the rear portion of the 
support (3) so as to define a gap relative to the 
holders (12). The sleeve (18) further includes 
through-openings (20) which are each connected 
through a duct (21 ) to the front portion of the 
recess (24) of the corresponding holder (12). 
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(57) Abstract 

The present invention relates to a device intended for measuring and for checking without causing any damage the material of a duct. 
This device includes a cylindrical support (3) for sensors (22) arranged on its periphery, a sealed body (2) which is hinged to the support 
(3) and bears information processing means connected to the sensors (22), as well as a power supply unit. The support (3) is made in the 
-form of a series of holders (12) which are connected to each other and which are spring-loaded in a radial direction. Each holder comprises 
a longitudinal recess (24) in which sensors (22) are arranged. The support (3) also comprises a sleeve (18) having a diameter slightly larger 
than the inner diameter of the duct (1) under test. The sleeve (18) is arranged in the rear portion of the support (3) so as to define a gap 
relative to the holders (12). The sleeve (18) further includes through-openings (20) which are each connected through a duct (21) to the 
front portion of the recess (24) of the corresponding holder (12). 
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YcTpoMCTBO nJia M3MepeHMfl m Hepa3pyuiaiomero kohtpojih 
MaTeppiaJia TpySonpoBoaa, coaepacwT uMJiMHnpw^ecKMM HocMTejib 

(3) jiaT^MKOB {22), pacnojroaceHHbix no ero OKpyacHOM nepw^epMM, 
a Taiae repMeTM^Hbii* Kopnyc (2) , mapHKipHO coeawHeHHHEH c 
HocwTeJieM (3) m HecymwM coejxMHeHHbie c ^a thmksmm (22) 
cpe^CTBa flji^ o6pa6oTKM MH^opMauMM, a TaicKe 6jiok nMTaHMfl . 
HocMTejib (3) npextcTaBJineT coSoii pan coeroiHeHHbix Me^y 
co6om no^npyacMHeHHLix b pa^wajibHOM HanpaBJieHMM jaepacaTejieii 

(12), KasflHM M3 KOTopbix CHaS^eH npojjojiBHoii BbieMKOM (24) c 
ycTaHOBJieHHbiMM b H6m' ^aT^MKaMM (22). HocwTeJib (3) coflepraT 
MaraeTy (18), UMaMeTp KOTopofi HecKOJibKo npeBbnnaeT 
BHyTpeHHMfi flMaMeTp wccneflyeMoro Tpy6onpoBO.ua (1). MaH^eTa 

(18) pacnojioaceHa b xboctobom nacTM hocktsjih (3) c 
o6pa30BaHM6M 3a3opa Meamy Heii vl flep^caTeJiHMM (12) m CHa6^ceHa 

CKB03HUMM OTBepCTMHMM (20), Ka3K£Oe M3 KOTOpMX COeflMHeHO 

TpySonpoBOflOM (21) c rojiOBHoii ^acTbio bhicmkm (24) 
cooTBeTCTByiomero EepacaTejin (12). 
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yCTPOMCTBO flJIH' M3MEPEHMA M HE P A3 PYIHAfOmE r O KOHTPOJIH 
MATEPMAJIA TPYBOnPOBOflA 

OSjiaCTb TeXHMKM 

5 

HacTonmee M3o6peTeHwe othocmtch k ycTpoficTBaM kohtpojih 

COCTOHHMH Tpy6onpOBOflOB, a MMeHHO ~ K yCTpOMCTBy flJIH 

M3MepeHMH 14 Hepa3pymaiome ro kohtpojih MaTepnajia TpySonpoBona . 

HanOojiee 3$$eKTMBHO HacTonmee M3o6peTeHMe MoaceT 6biTb 
10 Mcnojib30BaHO jjjih Tpy6onpoBOflOB, TpaHcnopTMpyiomnx He$Tb m 
He^Tenpo^yKTbi . 

KpoMe Toro, M3o6peTeHMe MO^ceT 6biTb ncnojib30BaHo an« 
TpybonpoBO^OB, TpaHcnopTMpyiomMX Jiio6yio jtpyryio :KM,mcyio cpejjy, 
HanpMMep Boziy. 



TlpeOTecTByiomMM ypoBeHb TexHMKM 



ripw 3KcnjiyaTauMM TpySonpoBO^OB, bo M36e»:aHi4e aBapHft, 
npuMeHHeTC* warHOCTMKa uenocTHOCTM m TOJimHHw ctbhkk 

20 Tpy6onpoBOflOB. B HacTonmee BpeMH mwpoKoe npuMeHeHMe HaxojjHT 
^MHTeJiJieKTyajibHue" BHyTpMTpySHbie MHcneKUPioHHbie cHapnjiH. 
Ohm, KaK npaBMJio, nepeMemaioTCH no Tpy6onpoBocy c 
TpaHcnopTwpyeMOH cpe^OM m ocymecTBJiaioT pa3Horo pojia 
M3MepeHMH. "^ame Bcero pe^b mjeT o tom, *jTo6bi npOBe ctm 

25 M3MepeHwa TOJimwHbi CTeHKM a?py6onpoBOjia f mtoSbi ycTaHOBMTb 
MecTHyio Koppo3mo, noTepio MeTaJuia Ha cTeHKax b pe3yjibTaTe . 
MexaHiraecKHX noBpeay^eHnii,. o6innpHoii Koppo3MM m T.n. B 

3aBMCMMOCTM OT nOCTaHOBKM 3aflaTO MGnOJIb3yK)TCH ^aTHMKM 

pa3JiMHHoro Twna, HanpMMep : sjieKTpoonTM^ecKMe , 

30 yjibTpa3ByKOBbie m T.n. 

B npouecce npoBeaeHMH xtMarHOCTMKM M3-3a HajiM^MH 
OTJio^ceHMM BHyTpM Tpy6onpoBOfla m B3Becn b TpaHcnopTMpyeMoii 
cpejxe Ha flaT^MKax no^BjineTCH ocajioK. 3to ripMBOWT k 
yxyaineHMio Ka^ecTBa M3MepeHMH BnjioTb no nojiHoii noTepw 

35 pe3yjibTaTOB Ha OTflejibHhix y^acTKax Tpy6onpoBOjja, ^to He 
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no3BOJineT nojiy^MTb. .nocTOBepHyio HH$opMauMio o coctohhhk 
Tpy6onpoBOfla h MoxeT npw Bee tm k ero aBapMM. 

M3BecTHO ycTpoficTBO xuin M3MepeHM^ m Hepa3pyiuaK>me ro 
KOHTpojiH MaTepnajia Tpy6onpoBo«a (BbUioaceHHan 3SHBKa <DPr 36 

5 26 646 Al) , coaepKamnii umjimhbpmh e c kmm HOCMTejib flaT^MKOB, 
pacnojio»eeHHbix no ero OKpy»cHOM nepw$epMM. HocwTejib BbinojiKeH 
M3 sjiacTM^Horo MaTepwajia b BM^e pxna coejiMHeHHbix Me^cay 
coSow noflnpy^MHeHHbix b paroiajibHOM HanpaBjieHMM ^epacaTejieM . 
BHeuiHMM jwaMeTp hocmtbjih HecKOJibKo npeBbnuaeT BHyTpeHHMM 

10 fluaMeTp Tpy6onpo"BO«a . Ka^flbiM aepzeaTejib cHa6»eH npojjojibHOM 
BbieMKOM c ycTaHOBJieHHbiMM b Heii aaT^MKaMM, o6pa3yiomeH 
coBMecTHo c BHyTpeHHew CTeHKoii Tpy6onpoBosa npw ycTawoBKe b 

Hero yCTpOMCTBa KaHaJI, OTKpblTblil CO CTOpOHbl XBOCTOBOM ^aCTM 

HOCMTejiH. B ycTpoiicTBO TaiGKe bxoamt repMeTM^Hbiii Kopnyc c 
15 MaH3Ke t aMM f inapHwpHO coe^HeHHHii c HOCMTejieM m HecymMM 

coeflMH.eHHbie c flaT^wKaMM cpejiCTBa jxjih o6pa6oTKM MH$opMauwM. 
ycTpoiicTBO pa6oTaeT cjie^yiomMM o6pa30M. 
TloMemeHHoe b flwaraocTnpyeMbiM Tpy6onpoBos ycTpoiicTBO 
nepeisiemaeTCH c TpaHcnopTwpyeMOM cpe^ow m ocymecTBJineT 
20 M3MepeHHH TOJim^Hbi CTeHKM TpySonpoBOfla . B npouecce pa6oTbi 
ycTpowcTBa Ha naTMMKM ocexcaiOT nOCTOpOHHMe HaCTMUbl, M3-3a 
Hero flocTOBepHOCTb M3MepeHMH 3Ha^MTejibHo yxyxcmaeTCH, hto He 
no3BOJineT oOHapyaoiTb 6ojibmoe KOJiM^ecTBO MMeionmxcH Ha cTeHice 
Tpy6onpoBOfla ce$eKTOB . 
25 M3BecTHo apyroe ycTpoiicTBO jjjir M3MepeHMH m 

Hepa3pyinaiomero kohtpoji* MaTepnajia TpySonpoBona (PyKOBOflCTBo 
k 3KcnjiyaTauMi4 ycTpoftcTBa Pipetronix UltraScan 28' ' /32' ' 
Version (II) $MpMbi Pipetronix (<DPr) ) , co^epacamee 
UMJiMHflpM^ecKMii HOCMTeJib aaTHMKOB, pacnojioaceHHbix no ero 
30 oKpy»^iow nepM$epi4M. HocMTejib BbinojiH M3 sjiacTKPiHoro 
MaTepnajia b BMfle p^xta coejiMHeHHbix Mewy co6om 
noanpy^cMHeHHbix b pawajibHOM nanpaBJieHMM cepaeaTejieii . BHeuiHMM 
AwaMeTp HocwTejiH HecKOJibKo npeBbimaeT BHyTpeHHwii waMeTp 
TpySonpoBO^a . Ka*£[biM aepacaTejib cHaOaceH npoflOJibHofi BbieMKOM 
35 c ycTaHOBJieHHbiMM b Hen jjaT^MKaMM, o6pa3yiomefi coBMecTHo c 
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BHyTpeHHeii cTeHKofi Tpy6onpoBoxta npn ycTSHOBKe b Hero 
ycTpoMCTBa KaHaJi, o t kphthh go ctopohm xboctobom yacTM 
HOCMTejiH. B ycTpoficTBO TaicKe bxo^mt repMeTM^JHbifi Kopnyc c 
nep^opMpoBaHHbiMM MaH»:eTaMM, mapHwpHO coeflMHeHHHM c 

5 Ho'cwTejieM m HecymMM coejiMHeHHbie c caT^HKaMM cpescTBa jxsin • 
o6pa6oTKM MH$opMauMM . BbieMKa Ka^floro AepacaTejiH coexiMHeHa c 
cooTBeTCTBymwM OTBepcTMeM b xboctoboh MaH^eTe Kopnyca 
tm6kmm TpySonpoBOflOM. 

ycTpowcTBo paSoTaeT cjre^yiomMM o6pa30M. 

10 noMemekHoe b xtMarHOCTwpyeMhiii Tpy6onpoBO£ ycTpowcTBo 

nepeMemaeTCH c TpaHcnopTwpyeMOM cpejxovi vi ocymecTBJineT 
M3MepeHMH TOJimHHbi CTSHKM . JIotok TpaHcnopTHpyeMoi* cpejjbi 
npoxoxiMT nocjienoBaTejibHO no KaHajiaM hoc wire jih , ti46khm 
Tpy6onpoBOflaM, OTBepcTMHM b MaH^ceTax b HanpaBJieHMM o«r . 

15 xBocTa HpCMTejiH k tojiobhom ^acTM Kopnyca . 

CymecTBeHHMM HeflocTaTKOM ycTpoiiCTBa HBJiaeTCH to, ^to 
TaK KaK CKopocTb noTOKa b Kaaajiax HOCMTejin hobojibho HM3Kaa, 
to np*r Bxo^e TpaHcnopTwpyeMow cpejp b Ka^xtbin KaHaji 
3axBaTbiBaeTCfl B3.Becb, HaxoxtHiuanca BOKpyr ero Bxojia . 

20 M3BBCTHO t ^TO MaKCMMaJIb H3H KOJlM^eCTBO B3BCCM HaXOOTTCH 

B03Jie CT6HKM TpybonpoBOfla, no3TOMy npocTpaHCTBO MesK^y 
aaTHMKaMM h CTeHKOM Tpy 6ojipoBOfla npoMHBaeTCH njioxo m bo 
BpeMH npoxo^fleHMH noTOKa no KaHajiaM nponcxowT ^acTPiHHoe 
ocapeHwe Ha noBepxHocTb jjaT^CMKOB ocaflKa, ^to npMBOjctMT k 

25 CHM^CeHMK) flOCTOBepHOCTM M3MepeHKM, ^TO He n03B0JIfleT 

o6Hapy»3iTb 6oji£>moe KOJiMtjecTBo HMeionmxcH Ha cTeHKe 
Tpy6onpoBO.ua jje^ekTOB. 



PacKpHTwe M3o6peTeHMH 



30 



B. ocHOBy HacToamero M3o6peTeHMH nojioaceHa 3ajiaya 
co3j|aHMH TaKoro ycTpoMCTBa jxjix M3MepeHMfl m Hepa3pymaiomero 
kohtpojih MaTepMajia Tpy6onpoBOfla, b kotopom KOHCTpy ku,mh 
HocwTejiH oSecne^MBaji 6fei $opMMpoBaHwe noTOKa 
35 TpaHcnopTMpyeMOM cpe^bi b KaayjoM KaHajie b rianpaBJieHHH, 
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npOTMBOnOJIOKHOM flBMaceHMK). ycTpowcTBa . 

nocTaBJieHHan 3aca^a flocTMraeTcn TeM, ^to b 
ycTpowcTBe .iijih M3MepeHwa m Hepa3pymaiomero kohtpoji;? 
MaTepnaJia Tpy6onpoBo.ua, co^epKameM uwjiMHflpM^ecKMM HocwTeJib 

5 flaT^MKOB, pacnojio^eHHhtx no ero oKpy^cHOM nepM$epMM, m 
npeflCTaBjiHiomMM co6oh pan coeflMHeHHbix MesKjiy co6oii 
flep^caTeJiefi, Ka^flbiM M3 KOTopbix cHaSaceH npo^ojibHoft BbieMKon c 
ycTaHOBJieHHfcjMM b Heii jjaTHMKaMM, m no MeHbiiieii Mepe, oamh ■ 
repMeTH^Hbiii Kopnyc,. mapHwpHo coewHeHHMfi c HocMTejieM h 

10 HecymMM coeflMHeHHHe c flaT^MKaMM cpextCTBa oth o6pa6oTKM 
MH$opMauMM, a Taioce Sjiok niiTaHMH, corJiacHO Pi3o6peTemiK>, 
HOCMTejib coflepsKMT MaHxeTy, EHaMeTp KOTopoii HecKOJibKO 
npeBbiniaeT BHyTpeHHMM jm*aMeTp nccjiej*yeMoro Tpy6onpoBo,na , npn 
3tom MaH^eTa pacnojiosKeHa b xboctobom nacTK HOCMTeJin c 

15 o6pa30BSHneM 3a3opa Mex^y Heii m sep^caTejiRMM m cHa6)KeHa 

CKB03HUMM OTBepCTMHMM, Ka^flOe M3 KOTOpblX COeflMH8HO 

TpySonpoBOflOM c roJioBHofi ^acTbio BbieMKM cooTBeTCTByiomero 
,qep»:aTeJiH . 

npeflJiaraeMa^ KOHCTpyKUMH hocmtsjih no3BOJineT HanpaBJiHTb 
20 noTOK TpaHcnopTPipyeMOM cpejtbi b rojiOBHyio yacTb KaHaJia, 

o6pa3yMoro BbieMKOM ^ep^caTejin m cTeHKoii Tpy6onpoBO.ua. 3to, b 
cboio o^epeflb, no3BOJineT HanpaBJiHTb noTOK cpeflbi b xa^OM 
KaHajie b HanpaBJieHMH npOTMBonojiomoM HanpaBJieHMio xibm^kshmh 

yCTpOMCTBa, ^TO n03BOJ!HeT nOBblCMTb flOCTOBepHOCTb M3MepeHMM 

25 3a cneT yMeHbineHMH KOJiwyecTBa oca^Ka Ha flaTwax. 3a3op 
MeTRny MaHJKeToii h jjepsKaTe jthmm no3BOJineT noTpKy 
6ecnpenHTCTBeHHo Bbixo^MTb. M3 KaHaxtoB m Aajiee nepeMemaTbcn 
BHyTpM HocwTejiH b HanpaBJieHMH, coBnajiaiomeM c HanpaBJieHweM 
nepeMemeHHH ycTpoficTBa. 

30 B npejino^TMTejibHOM BapwaHTe BHnoJiHeHHH ueHTpajibHaa 

^acTb MaH^ceTbi, BbinojiHeHa M3 MaTepnajia, MMeiomero 6ojibuiyio. 
^ecTKOCTb, ^eM acecTKOCTb ocTajibHoii ee yacTM. 

npeflJiaraeMbiM BapnaHT BbinojmeHMH i43o6peTeHMH co3.naeT 
repMeTM^Hoe ynjioTHeHwe b 30He KOHTaKTa MaH^e™ c 

35 Tpy6onpoBO«OM m no3BOJineT HanpaBJiHTb noTOK TpaHcnopTMpyeMOM 
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cpenbi b ycTpoMCTBO yepe3. oTBepcTMH MaH^eTH. KpoMe Toro, 
TaKa^ KOHCTpyKUMH MaH2ceTbi no3BOJifleT ePi ycnemHO npeoxiojieBaTb 
H3rM6bi TpySonpoBOna m upyrne npennTCTBMH npw flBwxeHMM 
ycTpoHCTBa . 

5 B COOTB6TCTBMM C ORHMM M3 BflpMaHTOB 

KOHCTpy K1XHM M306p6TeHMH HOCMTBJIb B TOJIOBHOM ^aCTM CHa6aceH 

nep$opwpoBaHHbiM $JiaHueM, coeflMHeHHHM c tfepacaTejiHMM m c 
MaH^eTOM. 

HajiMHwe nepJopwpoBaHHoro <£jiaHu,a no3BOJineT 
10 TpaHcnopTPipyeMoii cpene cboSo^ho npoTexaTb H3 BbieMKH 
^epjKaTejiH ^epe3 nojiocTb hocmtsjih b 30Hy nojiocTM 
Tpy6onpoBOfla, pacnoJioaceHHyio nepe.ii y ctpomctbom . CoeflMHeHwe 
nep$opMpoBaHHoro $jiaHua m MaHaceTH Meacfly coSofi no3BOJineT 
Ha^escHO $MKCMpoBaTb MaH2KeTy b noJiosKeHMM nonepeK 
15 TpySonpoBbca. 

B npejino^TMTeJibHOM BapnaHrre BbinojiHeHMH M3o6peTeHMH 
CKB03Hbie oTBepcTMH MaH^ceTbi BbinojiHeHbi b ee ' UeHTpaJIbHOM 

MaCTM. 

npejuiaraeMbiii BapwaHT M3o6peTeHMa no3BonaeT HanpaBMTb b 
20 KaHajibi Han6ojiee ^awcTyio qacTb noTOKa cpe«bi f hto no3BOJifleT 
noBHCMTb Ka^ecTBo vl 3Me p e hum 3a cyeT yMeHbmeHMH kojih^j e c t b a 
ocaziKa Ha saT^HKax . KpoMe toto / TaKoii BapnaHT KOHCTpy ku,mm 
no3BOJi«eT b MecTax oTcyTCTBMH Texy^eii cpe^H b TpySonpoBO^e 
3anojiHHTb cpeflofi KaHajibi m M36ea:aTb noTepb ot. M3MeHeHMH 
25 npoHwuaeMOCTM cpeA&x, TaK KaK npn wcnojib30BaHMM 

yjibTpa3ByKOBbix aaTTOKOB B03flyniHbiM ny3bipb b Tpy6onpoBoxte 
nojiHan noTepn cwrHajia. 

KpaTKoe onncaHMe HepTe:Keii 

flpyrwe uejin h npenMymecTBa HacTonmero 
M3o6peTeHMH cTaHyT noHHTHbi M3 cjie^yiomero xteTajibHoro 
onwcaHMH npMMepa ero BbinoJiHeHMH m npwjiaraeMbix ^epTe^ew, Ha 
KOTopbix: 

to.l M3o6pa»:aeT ycTpoiicTBo, corjiacHO wsoSpeTeHHio, buj* 
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c6oKy; 

Owr.2 - npojiojibHbiM pa3pe3 hocmtgjih ; 

Owr.3 - sep^aTejib hocmtbjih ( bma cBepxy) ; 

Our. 4 - pa3pe3 IV-IV Ha $wr. 3. 

5 

Jly^iuiMM BappiaHT ocymecTBJieHMH M3o6peTeHMH 

YcTpoMCTBO «jih M3MepeHMH m Hepa3pyuiaiomero kohtpojik 
MaTepnajia Tpy6onpoBOna 1 ($wr.l) coflepraT Kopnyc 2 m 
10 uMJiMH^pM^ecKMM HOCMTSJib 3. Kopnyc 2 COflepXMT flBe CeKUMH 4, 
5, BHyTpM KOTopbix y cTaHOB JieHbi cpe^cTBa (Ha $nr He noxa3aHbi) 
xnn. 3anMCM, o6pa6oTKM aaHHbix, a Taicsce 3HeprocHa63:eHM« . Ha 
ceKUMHX 4, 5 Kopnyca 2 ycTaHOBJieHH MaHaceTbi 6, 7. MaH^eTbi 6 
npeflHa3Ha^eHbi jijih ueHTpupoBaHMH Kopnyca 2 b Tpy6onpoBoae 1, 
15 a TaioKe jijih npoxtBiiaceHHfl ycTpowcTBa BMecTe c 

TpaHcnopTMpyeMOM cpefloii. MaHaceTbi 7 npeflHa3Ha^eHu 
ueHTpwpoBaHMH Kopnyca 2 b o?py6onpoBOse 1, a TaKxe cny*:aT b 
Ka^ecTBe aonojiHMTejibHOM onopbi. B MaH^eTax 6,7 BbinoJiHeHbi 
cKB03Hbie oTBepcTMfl (Ha $nr. He noKa3aHu) . B nepeflHei* ^acTM 
20 Kopnyca 2 pacnojioaseH 3 a ecu thsim 6aMnep 8, BHyTpw KOToporo 
ycTaHOBJieHa rojiOBKa MapKepHoro npneMonepeflaT^Ka 9, 
npecHa3Ha^eHHoro juih onpe,qejieHMH MecTonoJioxeHMH ycTpowcTBa 
b Tpy6onpoBone 1, a Taic^e nna 3anncw nocbinaeMbix cwrHajioB ot 
MapKepa, pacnoJioaceHHoro 3a npeflenaMM. Tpy6onpoBOfla, ^to 
25 noMoraeT onpeseJieHnio TO^Horo Mecronojio^eHHK ycTpoftcTBa. 
CeKUMM 4, 5 Kopnyca 2 coewHeHH Kap^aHHbiM y3JioM 10 Me^y 
co6om m c HocwTeJieM 3. Ha ceKuuM 4 .Kopnyca 2 yc-raHOBJieHa 
cwcTeMa 11 M3MepeHMH npowjteHHoro paccTOHHMfl. HocHTenb 3 
BbinojineH' M3 snacTM^Horo MaTepwajia, • HanpMMep, pe3MHU, MMeeT 
30 BHemHMii flwaMeTp HecKOJibKO npeBbmiarcnswi BHyTpeHHMH waMeTp 
Tpy6onpoBO«a 1 m co,nep»34T pan tfepsKaTejieii 12 ($nr-. 2), 
KOTopbie 3aKpenjieHbi Ha nep$opwpoBaHHOM $jiaHU,e 13 ^epe3 
ynpyrwe pbiHam 14 c mapHMpaMM 15. Pbraarn 14 jaonojiHMTeJibHO 
nojuipyaMHeHH Ma H3Ke t o m 16, Ha KOTopow ycTaHOBJieHbi npoKJiaflKW 
35. 17 , yjiep^MBaioiUMe aepacaTejiM 12 paBHOMepHO pacnpeflejreHHbiMM no 
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nepwMeTpy TpySonpoBOita . 3a flepacaTejiRMM 12 b xboctobom ^acTH 
HOCMTejiH 3 pacnoJio^ceHa MaH^eTa 18, ^ecTKO oejWHeHHan c 
$jiaHueM 13 c noMombio inTaHm 19. MaH^eTa 18 ycTaHOBJieHa c 
3a3opoM OTHocMTejibHO • .uepsKaTejieii 12 m ee waMeTp HecKOJibKO 

5 npeBbnnaeT BHy tpghhmm ^najsieTp Tpy6onpoBO^a 1 . IJeHTpaJiBHaH 
tiacTb MaH^eeTbi 18, BbinojiHeHa M3 MaTepwajia, wMeiomero 6ojibmyio 
ajecTKocTb , qeM acecTKocTb ocTajibHoii yacTM MaHaceTbi (18) . B 
ueHTpaJifaHOM nacTM MaH^era 18 BbinojiHeHU cKB03Hbie OTBepcTMH 
20, k KOTopbiM nocpejacTBOM BTyjioK (Ha $Mr. He o6o3Ha^eHbi) 

10 KpenHTCH KOHUbi rwSKMx Tpy6onpoBO,noB 21. B cepacaTejinx 12 no 
OKpyacHofi nepM$epMM hocmtsjih 3 ycTaHOBJieHbi ^aT^MKM 22, 
Hanpmyiep, yjibTpa3ByKOBbie, KOTopbie npoM3BOjjHT M3MepeHwe 
TOJimMHbi CTeHKM Tpy 6onpoBO,aa 1 . Ka^flbB* ^aT^MK 22 coeflMHeH co 

CpeflCTBaMM tfJIH 06pa60TKM MH^OpMaUMM, yCTaHOBJieHHHMM B 

15 ceKUMHx 4, 5 Kopnyca ^epe3 KaSeJib 23. Ha ceicuMM 4 

ycTaHOBJieH 6jiok nwTaHMH ycTpoiicTBa aBTOHOMHoro TMna. Ka^cnbiii 
^epacaTejib 12 ($nr.3) BbHiojmeH M3 ynpyroro MaTepnajia, 
HanpwMep pesMHbi, m wMeeT b nonepe^iHOM ce^eHMM $opMy ceKTopa 
UMJiMHspa . 3to o6ecneqMBaeT njioTHoe npwjieraHwe zjepacaTejieii 12 

20 k BHyTpeHHen CTeHKe Tpy6onpoBOca 1 m coxpaHeHwe nocTOHHHoro 
paccTOHHMH Meacfly CTeHKOM Tpy6onpoBOfla 1 h flaT^MKaMM 22, a 
TaioKe nocTOHHHoro yrjioBoro nojioacemiH flaT^KOB 22, 
OTHocMTejibHO CTeHKM Tpy 6onpoBO,iia 1. B Ka»:flOM sep^aTejie 12 
MMeeTCH npojiojibHan BbieMKa. 24, KOTopan coBMecTHo co cTeHKofi 

25 Tpy6onpoBOfla 1 o6pa3yeT KaHaji, oTicpbiTbiM co CTopoHbi 

xboctobom yacTM fle'pacaTejiH 12. B BbieMKax 24 jxep»:aTejieM 12 
pacnojiosKeHbi flaT^MKM 22. B Kasamofi BtieMKe 24 BbrnojiHeHbi . 

OTBepCTMH 25 flJIH KperiJISHMH flaTMMKOB 22, a b tojiobhom ^aCTM 

- OTBepcTMH 2 6 xuih npwcoejiMHeHMH cooTBeTCTCTByiomero 
30 TpySonpoBOjsa 21 ($wr.4). OTBepcTMH b MaH^eTax 6,7 

BuSwpaiOTCH M3 ycjioBMM, hto6h CKopocTb noTOKa cpejjbi 6buia 
AOCTaTO^Ha jxxlk yjuajieHMH ocaaica c noBepxHocTM jjaTHMKo b 22, 
npw o6ecne^eHHM 6e3ocTaHOBoqHoro nepeMemeHMH ycTpoiicTBa b 
Tpy6onpoBO,ne 1 1 
35 ycTpoMCTBo pa6oTaeT cjie^yiomHM o6pa30M. 
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noMemeHHoe b roarHocTwpyeMbiM Tpy6onpoBo« 1 ycTpoficTBO 
^BwaceTCH BMecTe c TpaHcnopTwpyeMOM cpexxon vl npow3BonMT 
M3MepeHMH . noTOK cpexibi npoxojiMT nocjieflOBaTejibHO ^epe3 
OTBepcTMH 20 b MariaceTe 18, TpyeonpoBO^bi 21, BbieMKy 24 b 
5 cepKaTejiHX 12, nep$opnpoBaHHbiM $JiaHeu 13, OTBepcTMfl b 

MaH^eTax 6, 7 m flBwaceTC* 6biCTpee, qeM .ycTpoiicTBO. BxojiHimiM 
b oTBepcTMfl 20 b MaH^eTe 18 noTOK cpe^bi HBjineTCH Han6ojiee 

TJUCTBIM (C MPIHMMaJIbHO B03M0XHUM KOJIM^teCTBOM B3BenieHHbIX 

yacTMU ) no ceneHMio Tpy6onpoBO.ua 1, Tax KaK oTBepcTMH 2 0 
10 pacnojioaceHbi b ueHTpaJiBHow ^acTM Tpy6onpoBo^a 1, npw 3tom 
HawSojiee TH^ceJibie ^acTMUbi ocaaccaioTCH, Toraa KaK jierKHe 
BcnubiBaioT BBepx (HanpwMep: napa$MH b H6$tm) . IIotok cpeaw 
npoxofl^mMii ^epe3 M3H»eTy "18, no Tpy6onpoBonaM 21 nonacaeT 
b bhsmkm 24 flep^aTeJiefi 12. B KaHaJiax, o6pa30BaHHbix BbieMKaMH 
15 24 m cTeHKOM Tpy6onpoBO«a 1, iiotok cpe«bi nepeMemaeTCH b 
HanpaBJieHMM, nporaBonojioraoM EBMaceHHio ycTponcTBa, mto 

n03B0JIReT 3HaHMTeJIbHO yMeHbmMTb KOJIM^eCTBO nOCTOpOHHMX 

npMMecefi b npoMeacyi-Ke Me^y flaT^MKaMM 22 m cTeHKofi 
Tpy6onpoBO.ua 1 b KOHe^HOM i*Tore, no3BOJineT nojiy^MTb 
20 6oJiee jjocTOBepHbie pe3yjibTaTH H3MepeHHM. 

ripoMbimjieHHaH npMMe hmmo c t b 

HaM6ojiee 3$$6ktmbho HacTO*mee M3o6peTeHwe MoaceT 6uTb 
25 wcnoJib30BaHO juih Tpy6onpoBOflOB, TpaHcnopTMpyiomHX He$Tb m 
He^Tenpo^y ktm • 

KpoMe Toro, M3o6peT6Hwe MO^eT 6biTb wcnoJib30BaHo xuih 
TpySonpoBO^oB, TpaHcnopTMpyiomMx jno6yio apyryio acMaxyio cpeay, 
HanpwMep Bouy. 
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(D'OpMyJia M306p6T6HMH 

1 . YcTpoMCTBo rjih M3MepeHMH m Hepa3pymaiomero kohtpojih 
MaTepwajia Tpy6onpoBo.ua, coflepscamee uMJiMHjipH^ecKMM hocmtsjil 
(3) naT^MKOB (22), pacnojio»:eHHBix no ero OKpy^HOM nepw$epMM, 

5 m npeflCTaBJiHiomMM co6oii pnjx coejjMHeHHbix Me^y co6oii 

flep^caTejieft (12), Kaambii* M3 KOTopbix CHa6aceH npojjojibHoi* 
BhieMKOM (24) c ycTaHOBjieHHHMM- b Heii aaT^MKaMM (22), m no 
MeHbineM Mepe, oamh repMeTMMHbifi Kopnyc (2) , mapHMpHo 
coewHeHHHM c HOCMTejieM (3) m HecymMM coewHeHHHe c 

10 ^aT^MKaMM . (22) cpeflCTBa ^jih o6pa6oTKM HH^opMauwH, a Taicace 
6jiok nxiTaHMH, OTJiM^aiomeecH TeM, hto riocMTejib (3) coxtepao'iT 
MaH3KeTy (18), flwaMeTp KOTopoii HecKOJibKO npeBbnnaeT 
BHyTpeHHMM OTiaMs Tp Tpy6onpoBo.ua (1), npw stom MaHxeTa (18) 
pacnojiossceHa b xboctobom ^acTM HOCMTejiH (3) c o6pa30BaHKieM 

15 3a3opa Me«y hmm m ;nep;KaTejiJiMM (12) m CHa6a:eHa ckbo3hhmm 

OTBepcTMHMM (20) , Kaatfloe K3 KOTopbix coe^HeHo Tpy6onpoBo«OM 
(21) c rojioBHOM HacTbio BbieMKM (24) cooTBeTCTByiomero 
flep»:aTejiH (12) . 

2. ycTpofiCTBo.no n.l, OTjiM^aiomeecn TeM, ^to 

20 ueHTpajibHan yacTb MaHxeTH (18),. BbinojiHeHa M3 MaTepwajia, 
HMeiomero Sojibmyio acecTKocTb, qeM acecTKOCTb ocTajibHon ^acTM 
MaHKeTbi (18) . 

3. ycTpoficTBO no n.l, oTJiM^iaiomeecH TeM, mto HocMTejib 
(3). b rojioBHOM yacTM cHa6»eH nep$opnpoBaHHHM $JiaimeM (13) , 

25 coeflMHeHHHM c .uepsKaTejiHMH (12) ,m c MaH^eTOM (18) . 

4. ycTpoficTBO no n.l, OTjin^aiomeecH TeM, hto CKB03Hbie 
oTBepcTMH (20) MaHSKeTU (18) BbmojiHeHM b ee ueHTpajibHoii 
^acTM. 



BNSDOCID: <WO_0008378A1J_> 



WO O0^B8 



PCT/RU98/00254 





BNSDOCID: <WO 000837 8A1 I > 




FIG A- 



BNSDOCID: <WO 000937 BA1_1_> 



INTERNATIONAL SEARCH REPORT 



Internationa! application No. 
PCT/RU 98/00254 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC6 F17D 5/00, F16L 55/26 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6 F17D 3/00, 5/00, 5/02, 5/06, F16L 55/00, 55/26; G01M 3/00, 3/08, G01N 27/82, 27/87, 29/04, 29/24 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 



DE 3626646 Al (PIPETRONIX GMBH et al.) 18 February 1988 (18.02.88) 

RU 2068 148 CI (GOROKHOV NIKOLAI NIKOLAEVICH et al.) 

20 October 1996 (20.10.96), the abstract, pages 10-14, figures 1-8, the claims 

RU 21 11453 CI (TSENTRALNY NAUCHNO-ISSLEDOVATELSKY 
INSTITUT « GIDROPRIBOR ») 20 May 1998 (20.05.98), the abstract 

GB 1565049 A (BRITISH GAS CORPORATION) 16 April 1980 (16.04.80), 
figure 1 



1-4 

1-4 

1-4 
1-4 



□ 



Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not consi- 
dered to be of particular relevance 

"E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which 
is cited to establish the publication date of another citation or 
other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot 
beconsidered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
15 March 1999(15.03.99) 



Date of mailing of the international search report 
24 March 1999 (24.03.99) 



Name and mailing address of the ISA/ 
RU 



Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



OTHET O ME)KAyHAPOAHOM flOMCKE 



jXenyHapoflHaa 3aflBica N° 

PCT/RU 98/00254 



A. KJIACCHOMKAUHH nPEflMETA H30BPETEHHH: 

F17D 5/00, F16L 55/26 
ComacHO MeamyHapojiHOH naTCHTHOH KJiaccHtfrHKauHH (MFIK-6) 



B. OBJIACTH nOHCKA: 



npOBepeHHblH MHHHMyM flOKyMCHTaiXKK (CHCTCMa EU)aCCH$HXailHH H HHACKCbl) MFIK-6: 

F17D 3/00, 5/00, 5/02, 5/06, F16L 55/00, 55/26; G01M 3/00, 3/08, G01N 27/82, 27/87, 29/04,29/24 



flpyraa npoBepeHHaa noicyMeHTauHfl b tom Mepe, b Kaxoft OHa BicnioHeHa b noncKOBwe non6opKn: 



3jieicrpoHHafl 6a3a /jaHHbix, Hcnojib30BaBiuaflCji npn noHCKe (Ha3BaHHe 6a3bi h, earn B03MO*cho, noHCKOBwe TepMHHM): 



C. flOKYMEHTBI, CHHTAKDIUHECfl PEJIEB AHTHLIMH 



KaTeropHH* CcbiriKH Ha aoKyMeHTbi c yica3aHHeM, me 3to bo3mo3KHO, peJieBaHTHbix nacreH 



Qthochtch k nyHKTy Ns 



A 
A 



DE 3626646 Al (PIPETRONIX GMBH et al.) 18. 2. 88 

RU 2068148 CI (TOPOXOB HHKOJIAH HHKOJIAEBHH h r P .) 20.10.96, petfrepaT, 
c. 10-14, (J)Hr.l-8, (J>opMyjia 

RU 2111453 CI (UEHTPAJIbHblH HAyHHO-HCCJl^OBATEJIbCKKfl HHCTH- 
TYT "rrmPOnPHBOP") 20.05.98, pecJ)epaT 

GB 1565049 A (BRITISH GAS CORPORATION) 16 Apr. 1980, cjmr.l 



1-4 
1-4 

1-4 

1-4 



l | [ nocneflyioiiiHe goicyMeHTM yKa3aHbi b npojxanxcHHH rpacfrw C. | j gaHHue o naTeHTax-aHanorax yxa3aHM b npHjioaceHHH 



* Oco6we KaTeropHH ccbinoHHMx jioKyMCHTOs; M T" 6onee nomHHH noKyMein\ onyoJiHKOBaHHbiH nocnc narhi 

"A" jioicyMCHT, onpeaejiaiomHH o6iuhh ypoBenb tcxhhkh npnopHTera h npHBeaeHHbifi jjjih xiOHHMaHHs h33o6pctchha 

"E" Gojiee paHHHH flOKyMeHT, ho onytxn h kob&hh biii Ha jiaTy "X" flOKyueHT, lmeioiUHH naHGojiee 6jiH3Koe oth omeH h e k npenMery 

MejwxyHapoflHOH nonaHH hjih nocne Hee noHCsa, nopoMaiiiHH HOBH3Hy h H3o6pcraTCJibcicHH yposeHb 
"CT AOKyMCHT, oTHOcaiuHHca k ycTHOMy pacKpbrrHio, 3KcnoHH- "Y" AOKyMeHT, noponauiHH H306peTaTeJlbCKMH ypOBeHb b cone- 

pOBaHHK) H TJL TaHHH C OflHHM HJIH H CCKOJI bKHMH AOKyM&HTBMH TOH 3Ke 

"P" AOKyMCHT, onyojiHKOBBHHbiH no nana MexixyHapojiHOH no- KaTeropHH 

xiaHH, ho nocjie jiaTbi ncnpauiHBaeMoro npHOpHTCTa aoKyMCHT, hbjijuoiiihhc5i na-reirroM-aHanoroM 


flara fleHCTBHTenbHOro 3aBepuieHHSi MexayHapojiHoro noHcica 
15 MapTa 1999 (15.03.99) 


AaTa OTnpaBKH Hacrofliuero OTHera o MeacjryHaponHOM 
noHCKe 24 MapTa 1999 (24.03.99) 


H&HMGHOB&H mc h anpec MeacayHaponHoro noucKOBoro opraHa: 
cpeAepajibHbiH HHcnnyr npoMbiuineHHOH 

C06CTBeHHOCTH 

Pocciwu 121858, MocKBa, BepexKOBCKaa Ha6., 30-1 
<J>aiec: 243-3337, TeneTaHn: 114818 nOJIAHA 


ynojiH0MO4eHH0e jihuo: 

r.CapbineBa 
TeJietfcoH hfe: (095)240-5888 



0>opMa PCT/ISA/210 (BTopofi jihct) (hiojib 1992) 



BNSDOCID: <WO O00B378A1J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
eTfaded text or drawing 
ETblurred or illegible text or drawing 

□ skewed/slanted images 

bgcolor or black and white photographs 

□ gray scale documents 

splines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



